Abstract. In this note we show that if I is an ideal of a Noetherian ring R and M is a finitely generated R-module, then for any minimax submodule N of
Introduction
It is well known that for a Noetherian ring R, an ideal I of R, and a finitely generated R-module M , the local cohomology modules H )) is finitely generated. Taking this fact, Grothendieck [6] 
conjectured the following:
If R is a Noetherian ring, then for any ideal I of R and any finitely generated R-module M , the module Hom R (R/I, H i I (M )) is finitely generated. Here, H j I (M ) denotes the j th local cohomology module of M with support in I. This conjecture is false in general. In fact, Hartshorne [7] gave the following counterexample:
Let k be a field and let
On the other hand, an important problem in commutative algebra is determining when the set of associated primes of the i th local cohomology modules H i I (M ) of M with support in I is finite (see [9, Problem 4] ). A. Singh [18] and M. Katzman [11] have given counterexamples to this conjecture. However, it is known that this conjecture is true in many situations; see, [1] , [2] , [8] , [10] , [12] , [14] . In particular, Brodmann and Lashgari [1, Theorem 2.2] showed that, if for a finitely generated R-module M and an integer t, the local cohomology modules H . For a survey of recent developments on finiteness properties of local cohomology modules, see Lyubeznik's interesting paper [13] . This paper is concerned with what might be considered a generalization of the above mentioned result of Brodmann and Lashgari to the class of minimax modules. More precisely, we shall show that: Theorem 1.1. Let R be a Noetherian ring and I an ideal of R. Let M be a nonzero finitely generated R-module and let t ≥ 0 be an integer such that
Recall that a module is called minimax module when it has a finitely generated submodule, such that the quotient by it is an Artinian module [20] .
One of our tools for proving Theorem 1.1 is the following:
Lemma 1.2. Let I denote an ideal of a Noetherian ring R and let M be a nonzero finitely generated R-module. Let t ≥ 0 be an integer such that H
Throughout this paper, R will always be a commutative Noetherian ring with non-zero identity, M will be a non-zero finitely generated R-module, and I will be an ideal of R. The i th local cohomology module of M with support in I is defined by
We refer the reader to [5] or [3] for the basic properties of local cohomology.
The results
Let us, first, recall the important concept of an I-cofinite of an R-module N with respect to an ideal I of R, introduced by Hartshorne in [7] . For any ideal I of R, Hartshorne defined a module N to be I-cofinite, if Supp(N ) ⊆ V (I) and Ext i R (R/I, N ) is finitely generated module for all i. In [20] H. Zöschinger introduced the interesting class of minimax modules, and he has in [20, 21] given many equivalent conditions for a module to be minimax. The R-module N is said to be a minimax module, if there is a finitely generated submodule L of N , such that N/L is Artinian. The class of minimax modules thus includes all finitely generated and all Artinian modules. It was shown by T. Zink [19] and by E. Enochs [4] that a module over a complete local ring is minimax if and only if it is Matlis reflexive.
The following lemma is needed in the proof of main theorem. 
Consequently M is a minimax module. Since M = N/T , it follows that K = S/T for some submodule S of N . As T and K are finitely generated, we deduce that S is also finitely generated. Now because
is Artinian, we get from definition that N is minimax and the claim is true.
The following lemma plays a key role in the proof of the main theorem.
Lemma 2.2. Let R be a Noetherian ring, M a non-zero finitely generated Rmodule and I an ideal of R. Let t be a non-negative integer, such that H
is finitely generated. In particular, the set Ass R (H 
Therefore we deduce that the sequence 
